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Abstract
Disorders of menstrual function are often the result of thyroid dysfunction and disorders of the neuroendocrine
regulation, initiated by iodine deficiency, and are the most destructive in puberty period.
The objective of the study was to clarify the peculiarities of establishment of menstrual function and the degree
of interaction between the hypothalamic-pituitary-ovarian system and thyroid gland against the background of
iodine deficiency in adolescence.
Materials and methods of research. Analytical analysis of medical records and sociomedical audit were
carried out by interviewing 490 girls of puberty age, the purpose of which was to estimate the prevalence of
thyroid dysfunction and possible factors of development of menstrual disorders.
Results of the study and their discussion. The proportion of thyroid dysfunction in adolescent girls is quite
significant; hypofunction was diagnosed 3.4 times more frequent than its increased activity. Less than half of
the studied had regular menstrual cycle, while girls with thyroid dysfunction suffered much more often from
menstrual dysfunction in the form of hypomenstrual syndrome (1.5-fold, p < 0.05), algodismenorrhea (1.6-fold,
p < 0.05) and amenorrhea (1.4-fold, p < 0.05), premenstrual syndrome and anovulatory conditions associated
with polycystic ovary syndrome. Such somatic diseases as neuro-vegetative dysfunction, diseases of the
gastrointestinal tract, chronic tonsillitis, frequent lacunar angina and acute respiratory viral diseases are common.
Clinical manifestations included symptoms of thyroid hypofunction, androgen-associated dermopathy, hirsutism
syndrome, and concomitant endocrine-associated pathology of the mammary glands (mastalgia, mastopathy,
and galactorrhea).
Conclusions. The burden of perinatal history, the presence of thyroid pathology and other manifestations of
metabolic and endocrine disorders in first-degree relatives are unfavourable prognostic factors of disorders of
the menstrual cycle against the background of thyroid dysfunction. The findings obtained allow us to determine
the leading risk factors for problematic menstruation establishment and menstrual disorders, especially when
combined with thyroid dysfunction. Hypomenstrual syndrome and algodysmenorrhea, as well as manifestations
of premenstrual syndrome and anovulatory cycles, belong to major disorders of the menstrual cycle in case of
thyroid gland dysfunction.
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Problem statement and analysis of
the latest research
According to a large amount of scientific studies,
the proportion of girls with pathological puberty
and menstrual dysfunction (MF) has increased in
recent decades, which is a cause for concern and
creates preconditions for reducing the reproductive
potential of the female population [5, 6, 1, 2, 3]. It
should be mentioned, that puberty period, the har-
monious development of a girl, the state of her so-
matic health are decisive in the formation and estab-
lishment of possible predictors of disorders of men-
strual and reproductive function. Disorders of the
menstrual cycle (MC) are often a consequence of
thyroid dysfunction; impaired neuroendocrine regu-
lation, triggered by iodine deficiency, when the thy-
roid gland function decreases, the excretion of sex
hormones, and hypothalamic-pituitary dysfunction
are the most destructive in this period [1, 3, 4, 7].
The arguments presented, the study of the pe-
culiarities of menstrual function establishment on
the background of iodine deficiency, the definition
of diagnostic criteria, the development of optimal
preventive measures, both hormonal imbalance and
combined metabolic disorders, as well as the intro-
duction of clear practical recommendations, are a
common problem of pediatric and adolescent gyne-
cology which became the subject of this scientific
research.
The objective of the study was to clarify the
peculiarities of menstrual function establishment
and the degree of interaction between the hypothalamic-
pituitary-ovarian system and thyroid gland against
the background of iodine deficiency in adolescence.
1. Materials and Methods
Analytical analysis of medical records and socio-
medical audit were performed by interviewing 490
adolescent girls, the purpose of which was to es-
timate the prevalence of thyroid dysfunction and
the likely factors of development of menstrual dis-
orders. Evaluation of questionnaires and medical
records allowed to conduct in-depth analysis of the
course of pre-puberty and puberty periods in girls
aged 12 to 18 years with a comprehensive study of
social factors, age of onset of menarche and first
sexual debut, infectious factor, somatic and gyne-
cological pathology, as well as clinical forms of
thyroid dysfunction and the structure of menstrual
disorders. The family history of somatic, endocrine
and reproductive diseases of first-degree relatives
(mother and daughter) was studied in detail. The so-
ciological, clinical and anamnestic, anthropometric,
instrumental and laboratory methods of research, as
well as the mathematical and statistical methods,
recommended for medical and clinical research,
were used. Two study groups were formed and
a clinical laboratory examination was performed
in 210 patients aged 12 to 18 years, 120 of them
had menstrual disorders against the background of
thyroid dysfunction (first group). The second group
included 60 girls with menstrual dysfunction and a
healthy thyroid gland, 30 practically healthy girls
comprised a control group. To determine the risk of
developing pathological puberty, absolute and rela-
tive risk (OR) indicators, 95% confidence intervals
(95% CI), relative risk reduction, and informative-
ness of research were calculated.
2. Results and Discussion
According to the study, questionnaire, and medical
records of 690 adolescents, the thyroid dysfunction
was diagnosed in 251 patients (36.4%), with 115
cases (45.8%) of diffuse endemic goiter without
change in gland activity, caused by endemic zone
of residence; 72 girls (28.7%) had hypothyroidism
of varying degrees of severity; in 24 patients (9.6%)
increased thyroid function was revealed; autoim-
mune thyroiditis – in 21 (8.4%), nodular goiter – in
19 (7.6 %). That is, the proportion of thyroid dys-
function in adolescent patients is quite significant;
and thyroid hypofunction was found 3.4 times more
frequent (p < 0.05) than its increased activity.
469 girls (67.9%) had menstrual dysfunction,
159 girls (33.9%) had thyroid dysfunction, 108 pa-
tients (67.9%) were diagnosed with diffuse endemic
goiter without change in gland activity, 40 (25.1%)
teenagers had hypothyroidism and 11 (6.9%) suf-
fered from autoimmune thyroiditis.
We considered it expedient to analyze and study
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the role of hereditary factors in the formation of
menstrual disorders against the background of thy-
roid dysfunction, as today there are many scien-
tific studies evaluating the genetic determination of
these abnormalities, but they are based only on the
assessment of genealogical history [1, 2, 3, 4]. Care-
ful analysis revealed the following: the incidence
of puberty pathology and menstrual disorders in
the surveyed girls’ families according to the 1st-2nd
degree of affinity was 41.7%, the frequency of thy-
roid pathology – 38.9%, which is 3.1 times and 5.9
times higher than the indicators in the control group
(p < 0.05). Data on disorders of menstrual function
establishment confirmed associative dependence on
the degree of affinity, especially on the maternal
line. The findings are important in optimizing the
girls’ monitoring program and predicting reproduc-
tive health disorders.
An important characteristic of adolescent girls’
health is their physical development indicators, which
are closely linked to the processes of establishment
of menstruation and reproductive function. Body
mass index, which makes it possible to assess the
harmony of physical development and the risk of
possible metabolic disorders, is a clinically relevant
anthropometric indicator. According to our studies,
66.7% of girls had some abnormalities: in 37.2%
of cases underweight was found, 29.4% of girls
were overweight; the largest proportion of patients
with asthenic and hypersthenic body type was in
the first group (36.6% and 34.2%, respectively), in
the second group – with normostenic and asthenic
type (41.7% and 38.3%, respectively), while in the
control group, the main proportion was represented
by normostenic body type (86.7%). Based on the
obtained indicators, it is necessary to point out a
significant increase of disharmonious and sharply
disharmonious development (2.9 times against con-
trol data (p < 0.05)) in girls with MC disorders
associated with thyroid dysfunction. It should be
noted that the sexual development score was higher
in girls with thyroid pathology, and only in 18.3%
of cases there was a delay in sexual development
(delay in mammary gland formation, thelarche – in
every third girl (33.3%) at 14 years, and in 18.8%
of cases – at the age of 18 years), which is evidence
of serious deviations.
During the study, the assessment of prevalence
of MC disorders in girls of the selected cohort was
evaluated. It should be noted that menstrual dys-
function was significantly more frequently observed
in patients with thyroid dysfunction – in 109 pa-
tients (90.8%), in contrast to the cohort of girls of
the second group, where pathological puberty was
noted in half of patients – in 53.3% against the data
in control – 93.3%.
Regular menstrual cycles were observed in less
than half of the teenage girls surveyed, while girls
with thyroid dysfunction had menstrual dysfunction
in the form of hypomenstrual syndrome much more
often (1.5-fold, p < 0.05), algodysmenorrhea (1.6-
fold, p< 0.05), and menorrhea (1.4-fold, p< 0.05);
cases of premenstrual syndrome and anovulatory
conditions, associated with PCOS, were twice the
data in the case of normal thyroid function (p< 0.05).
A high index of somatic diseases, including
neuro-vegetative dysfunction, diseases of the gas-
trointestinal tract, chronic tonsillitis, frequent la-
cunar angina and acute respiratory viral diseases,
should be noted. Determining the dependence of
possible risk factors on frequency of hormonal dis-
orders in girls 12-18 years with disorders of MC,
revealed a positive correlation with a high index
of somatic pathology, primarily ENT organs (r =
+ 0.91), thyroid dysfunction (r = + 0.78), a body
weight deficit (r = + 0.62) and overweight (r = +
0.76), a high proportion of pathological puberty and
late menarche (r = + 0.41), and early sexual debut
(r = + 0.46).
Objective examination of girls with thyroid pathol-
ogy and disorders of MC revealed a variety of clini-
cal manifestations. The most common clinical man-
ifestations in patients with thyroid pathology and
MC disorders were: dry skin (46.7%), mastopa-
thy and mastalgia (32.5% and 40.0%, respectively),
clinical symptoms of functional hyperprolactinemia
(34.2%), hyperkeratosis of the elbows and knees
(36.7%), androgen-associated dermopathy (35.8%),
as well as symptoms associated with thyroid hy-
pofunction (chill, defective memory, overweight,
constipation, etc.) in almost one-third of patients.
Thus, it can be assumed that morphofunctional
Characteristics of Puberty Period in Adolescent Girls and Major Risk Factors of Menstrual
Function Disorders Against the Background of Endemic Goiter — 4/5
formation of the reproductive system in girls with
MC disorders is characterized by the deviations of
anthropometric data, the formation of delayed sex-
ual development in a third of patients and the dishar-
mony of physical development. High proportion
of untimely menarche (mainly delayed), menstrual
establishment disorder with the most common clini-
cal forms – algodysmenorrhea, hypomenstrual syn-
drome and amenorrhea, delayed formation of the
breast, pubarche, indicating estrogen deficiency in
patients of this cohort, should be taken into account.
The comparative analysis showed that the most
severe negative impact on the formation and risk
of menstrual disorders was due to factors such as
hereditary predisposition to impaired reproductive
function (OR–14.06; 95% CI: 3.18-29.8), late menar-
che and pathological puberty (OR–3.25; 95% CI:
0.84-5.68), thyroid dysfunction (OR–7.05; 95% CI:
0.84-13.36) and a high index of somatic pathology
(OR–6.86; 95% CI: 1.26-14.12), metabolic disor-
ders (overweight and low BMI) (OR–4.19; 95% CI:
2.84-8.62), early sexual debut and early pregnancy
interrupted by instrumental interventions (OR–3.05;
95% CI: 0.34-8.57).
According to the results obtained at this stage of
the scientific search using the analytical approach
in the process of examination of a representative
contingent of teenage girls with disorders of the
menstrual cycle, it was possible to establish a sig-
nificant prevalence of combined diseases of the thy-
roid gland (diffuse endemic goiter, autoimmune
thyroiditis, subclinical hypothyroidism, etc.), and
to evaluate the dominant components of the struc-
ture of menstrual function disorders (hypomenstrual
syndrome, algodysmenorrhea, oligo- and amenor-
rhea). The data obtained are of some concern, since
metabolic and endocrine disorders require appropri-
ate correction and detailed approach, involving the
advisory recommendations of pediatric and adoles-
cent gynecologists, endocrinologists, and psychol-
ogists. This indicates the feasibility of scientific
research in this area and the development of organi-
zational programs to address the problem.
3. Conclusions
The burden of perinatal history, the presence of thy-
roid pathology and other manifestations of metabolic
and endocrine disorders in first-degree relatives are
unfavourable prognostic factors of disorders of the
menstrual cycle in thyroid dysfunction including
diffuse endemic goiter in girls of the studied cohort.
Hypomenstrual syndrome and allodysmenor-
rhea, as well as manifestations of premenstrual syn-
drome and anovulatory cycles, took the first place
in the structure of menstrual cycle disorders in the
case of thyroid gland dysfunction. Such clinical
manifestations as thyroid hypofunction, androgen-
associated dermopathy, hirsutism syndrome, and
concomitant endocrine-associated pathology of the
mammary glands (mastalgia, mastopathy, and galac-
torrhea), were predominant.
The results obtained at this stage of the research
allow us to determine the leading risk factors for
menstrual disorders, especially when combined with
thyroid dysfunction which creates the preconditions
for reduced reproductive potential in the future, as
well as to make prognostic criteria, to develop a
program of preventive measures and medication
correction, and to optimize a girl’s reproductive
behaviour.
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